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i Polymeric complexes of terephthaloyl-bis-(N-phenylhydroxarnicacid) (TPHA) and sebacyl-bis-(N-
p'enylhydroxamicacid)(SPHA) withCo(II), Ni(II), Cu(II) andZn(II) havebeenpreparedbythereactionof thecorre-
sIJOndingligandswithtransitionmetalionsin dimethyIformarnidemedium.Polymersformedhavebeencharacterised
bytheirelementalanalysis.Thermalstabilitiesof thepolymershavebeeninvestigatedbycarryingoutdifferentialther-
m/lIanalysisandthermogravimetricanalysis.The structuresof thepolymericcomplexesareassignedon thebasisof
~ir reflectanceandinfraredspectralandmagneticsusceptibilitydata.
Hydrotamicacidsareanimportantclassof reagents
andfohn complexeswithvariousmetalionsl-4.In
theprel,sentpaper,preparationof terephthaloyl-bis-(N- hdnylhydroxamicacid) (lPHA) and sebacyl-
bis-(NJphenylhydroxamicacid) (SPHA) and theirpolym~ricomplexeswithCo(II), Ni(II), Cu(II) and
Zn(II) ~avebeenreportedfor thefirsttime.Besides
thesyqthesisandexaminationof theirthermalsta-
bility,~resentwork describesstructuralcharacteri-
sation~fthesepolymericcomplexeson thebasisof
eleme,*alanalysis,infraredandreflectancespectra
andm1gneticsusceptibilitymeasurements.
Mater¥dsandMethodsAll ~e chemicalsusedasstartingmaterialsin the
synthe~isof ligands and coordinationpolymers
wereol chemicallypurequality.If required,these
werefo/therpurifiedbystandardprocedures.
Prepar~tionof ligands
Terephthaloyl-bis-(N-phenylhydroxamic acid)(lPHA!) and sebacyl-bis-(N-p enylhydrox micac-
id) (SPl!A) werepreparedby themodifiedmethod
of Priy~darshiniandTandon5basedon theSchot-
ten-Ba~ann reaction. N-Phenylhydroxylamine(0.25 Aft),ethanol(50ml),sodiumbicarb nate(0.5
M) an4distilledwater(25ml)weretakenin a 250mlbeaker.To this, ciddichlorid (0.1M) dissolved
in die~ylether(100ml)wasaddedoveraperiodof
45minlwithconstantstirring.A granularsolidsepa-
ratedwhichwasfilteredandtrituratedwithsaturat-
ed solJtion of sodiumbicarbonateto removeany
acidic impurities.The productswere obtainedin
-~
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low yields(60 to 70%)andwerecrystallizedwith
difficulty from dimethylformamide(DMF) (m.p.
SPHA 1520andlPHA 232°).lPHA meltedwith
decomposition.lPHA [Found:C, 68.55;H, 4.81;N,
7.80;Calc. for CZOH1604Nz:C,.68.96;H, 4.80;N,
7.81%].SPHA [Found:C, 67.60;H, 7.39;N, 7.30;
Calc.for CZZHZ804Nz:C, 68.76;H, 7.29;N, 7.29%].
Preparationofpolymers
The ligand(0.01M), metalacetate(0.01M), and
DMF (50ml)wereheatedon awaterbathfor 2 hr.
The insolublepolymersformedwerefilteredand
throughlywashedseveraltimeswithdimethylform-
amideandethanoltill freefromunreactedreactants.
The polymerswereobtainedasamorphouspow-
dersandwerefoundtobeinsolubleinalmostallthe
commonorganicsolvents.The elementalanalyses
andproposedcompositionsfor thesepolymersare
giveninTable1.
Carbon,hydrogenand nitrogenwereestimated
usuingaColeman'sanalyser.
IR spectrawererecordedon a specordIR-75 in-
strumentin the range4000-400em- 1usingnujol
mull.
A singlebeamCarl-ZeissUSU-2-p-spectropho-
tometerwasusedfor recordingreflectancespectra
of polymersandmagnesiumcarbonatewasusedas
a referencesample.A DTA apparatusfabricatedat
lIT, Bombay was used for recordingdifferential
thermogramsof thepolymers.The heatingratewas
maintainedat 7°/min.A Stanton-Redcrofthermo-
gravimetricbalancewith an automaticrecorder
(BARC, India)wasusedfor thermogravimetrican-
alysis.The analysiswascarriedout in air with 100
mgOf a sampletakenin a platinumcrucible.The
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Table I-Elemental Analyses and Decomposition Temperatures of Ligands and Polymers
Proposedcomposition
Found(Calc.),%Colour!left.
(Dec.Temp.,0c)
(B.M.)
C
HNM
[Co(a)]"
58.653.566.7814.40Brown3.91
(290)
( .98)( . 4)6 88(14.48)
[Ni(a)(HzO)z]"
5 004 1523Yellow
30
4 210.323 6
Cu(a)]n
768 8Yell ish1. 8
6
325 3green
[Zn(a)]"
.125 62White
(270)
63 97782
o b
75 15Lightpink7
55
.30
b)( lz]"
62 4Lightgr n3. 9
2
(56 5)522
.
80D rty e83
7
8 9( 1)( . 6)9
Zn
59 9
33
45
(a=TPHA,b=SPHA)
I
•
heatingratewasmaintainedat 3°C/min.Magnetic
susceptibilitiesof polymerswere determinedby
Gouy'smethod.
ResultsandDiscussion
An IR bandaround2800cm- 1hasbeenassigned
to0- H stretchingvibrationin thistypeof hydrox-
amicacids6•In thepresentcasethisbandappearsat
3170cm-1 in SPHA andlPHA ligands.Bandsap-
pearingat 1615and 1595cm-1 in SPHA maybe
duetotheresonatingstructuresofN - N-( - C =0)-
OH moiety.In thecaseofTPHA it appearsat1600
cm-1•An intensebandappearingat 3275cm-1 is
dueto freeN - H stretchingwhereasthebandap-
pearingat895in SPHA and890cm-1 in lPHA is
assignedtoN - 0stretchingvibration.
The hydroxamicacidsgenerallyformfivemem-
beredchelateswithmetalionscoordinatingthrough
)N - 0and>C =0oxygens.
As is anticipated,thebanddueto 0-H group
disappearsin polymers.The banddueto carbonyl
groupis shiftedtowardslowerfrequencysideindi-
catingtheformationof C =0-+M coordinatebond.
The N - 0bandin polymeris foundto havebeen
shiftedslightlyto higherfrequencyside with in-
creasein its intensity.Mediumbandsappearingin
the regionof 520 to 565 cm-1 are assignedto
M - 0bondingin polymers7•
Reflectancespectra ndmagneticproperties
A band appearingaround 18.69kK in Co(II)-
lPHA and around18.60kK in Co(II)-SPHA po-
lymersmaybeassignedto4Az-+41;.(P) transitionin
tetrahedralfields.
Magneticdataof Co(II)-lPHA and -SPHA po-
lymersalso supportthe tetrahedralgeometryof
thesecomplexes.A bandappearingat 25.64kK in
Ni(II)-SPHA andat 28.00kK in Ni(II)-TPHA p0-
lymerisdueto 3Azg-+31;.J P) transition.The magne-
tic momentvalue also confirms the octahedral
geometryof thecomplexes.
Broad bandsaround 15.38kK and 12.66kK
in Cu(II) polymers of SPHA occur due to
t4.,dxz-+dx2 - y and dZ2-+dx2 - y transitionsrespect-
ively9.•••
In lPHA-Cu(II) polymer,however,onlyoneband
is observedaround15.88kK whichmaybe dueto
t4.,dxz-+dx2 _ y transition.Thus,inboththecases,the
squareplanargeometryis predicted10.
Thermalstudiesofpolymers
Co(II) and Cu(ll) complexesof lPHA show a
largeexothermin therange310-4QO°C(390-520°C
for SPHA complexes)while the rangefor Ni(ll),
Zn(ll) complex is 310°-340°C(360"-500°Cfor
SPHA complexes).In additionto this,Co(ll) and
Cu(II) complexesof lPHA showa sharpexotherm
at - 230°C(250°Cfor SPHA complexes)whilefor
Ni(ll) complexit occurs at - 300°C (310°Cfor
SPHA complex).Zn(ll)-lPHA complexshowsno
suchsharpexotherm.
It hasbeenobservedin the caseof Co(Il) and
Cu(II) polymersthatthissharpexothermis not as-
sociatedwithmasslossin TGA. In Ni(n) polymer
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Dec~mpositiontemperatureof thepolymersare
givenill Table1.
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On thebasisof abovestudies,structures(I) and
(IT)areproposedfor Ni-SPHA andNi-TPHA po-
lymersrespectively.In caseof Co(ll), Cu(IT)and
Zn(ll) complexesof SPHA andTPHA waterof co-
ordinationisabsent.
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